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(57) Abstract 

The present invention pro- 
vides a bladder assembly (130) for 
use iti an electroplatmg cell (100). 
Ue bladder assembly (130) com^ 
prises a mounting plate (13^. a 
Udder (136), and an annu^rmmi^ 
ifold (146). One or mote mleK 
142) are fom>ed in the moun - 
ng plate (146) and are coupled to 
a fluid soun* (138). mani- 
fold (146) is adapted to be received 
in a recess (140) fonned in the 
lower face of the mounting plate 
n 32) and secures the bladder ( 1 30) 
hen-to. Outlets (154) fonned in 
ttie manifold (146) communicate 
with the inlets (142) to route a 
fluid from the fluid source 138) 
into the bladder (136) to inflate the 
ame. A substrate (121) disposed 
oracontactring(U4) opposite the 
bladder (136) is thereby selectively 
biased toward a seating surf ace of 
the contact ring (119). A pumpmg 
system (159) coupled at the back- 
sWeofthesubstrate(121)prov.des 
pressure or vacuum condiUon. 
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ANINFLATABLECOMPLIANTBLADDERASSEMBLY 
BACKGROUND OF THE INVENTION 

usedinclcctroplattng.nKBalayeroMoasubslratc. 

SulH,»a«erntoon.muW.l=veln,=.^U..«on,soneof*ek^Uchno ^ 

• /in QT^ The multilevel interconnects that lie 

A, eircui. aensito mcrease, *e «idte of v^, coa«« and o*«r ft^ 
^ .„ less *an ^ ^ ^. f„. ,,e fea»=s. .e.. 

20 U„irheigh.dmd=dby«idU..i«ea«s. Addmonally. m cmrca. density 

a.„c^^c„-o'~--*::;^i^^,.n 

in the feature Many traditional deposition processes, such as physical p 
;:;r^vap«d,^.on(CVB),.ved«r.c..««..«-c^ 
^4-1 and oarticularly where it exceeds 10:1. 

substratearebasedonafountainplaterconfiguration. 
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incorporating contact pins. GeneraMv fh- f . • . 

plating surface Th- 1 ^ ^^"^ substrate 

P ating surface. The plurality of contact pir^ 26 extend radially inwardly ove 

2^a.*e.ps„fu,ec„„.c.p™26.Ap„«r.upp,n„o..h„™)i.«^^^ . 

P aoiig smace to fom a metal layer havmg imifom thictn^, 
■^^"^ backside depo^tf a«. «,ee«^ . ' 
»««tiona.tl.e«,b««,eba«de. vacau™ „, p^ 

Repea.ableumfbnncoa.ac.«.ista„eel«t«e„te,„„^,i^^^ 

~-^'™----'-"---ct,ca.„«„„ 
-^^eso.™^,^. c™ve.se,.a«™pw«edla.jn 



10 



15 



PCT/US99/27725 

WO 00/32848 3 

• . Von Therefore the variations in contact resistance from pin to 

rtrJ. n. - 

contact pins 26. Attempts . . or sold. However, 

_ — — -;tT-rrJi;-^ 
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contact pins 26 

Backside plating requires post-plating cleanina 



SUMMARY OF THE INVENTION 
alternative embodiment, a plurality of fluid ml«.™ J- 

bWderaaan^bly. °' ""^ ™ "■I""'' "^nnitteutly .bout the 

in a»fl», aspeet of iuventiou. a vacuun. chu* and an inflatable sea, „ 

provided fOT holding a substrate during elearo^toiclH •• ""l « 

"nng eiearo-chenucal deposition. Tlie vacuum chick 
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• w.havineavacuumport formed therein. A pump communicates 

^toassUtsm seeing te^-'K^'^" fluid fk,« «««s the substta» 

eondiUo. effect a bowing of «,e subsume » .mprovc tad HO. ac 

mstman K .„„„ied to the seal supplies a gas thereto. A 

20 seal. 



aescHpUon of a^U^enao^bH^aunnnaHze. above n^,^*- 
^^d^reofwbiehareinua^edin^eapp^^*.^- 
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F-gure 2B is an «tas«l ' ' 

Figure 3 a panial cross secdon of a mo«i„g ptae; 

Figure 4 is a partal crosssccdonof aramftid; 

Figure 5 is a partial crass section of a bladden ' 

'5 "^*''°'«^™«»«'i<».ofa„bWderofFigw«5and 

thereto. ^ 5 and a cover secured 

BETAILED»ESaaPnONOFraEP«B^B^„^ 

^'--vef^putpoi or^r'^°°"""''-'=- ™=-o«i^-.y 

~ and use to advantage „e present invenuo. Ue eiectroplati., ^ ^ 

^co^prrsesacontain^^d, ,02,^ an opening on are top ^r^oZe^r 

The container body 102 is nr«.fi.raki„ j ^ F""»on mereoi. 

- p--.cMoesno.iz!rir "r"^"""~-'-^ 

hoH °'^"**«P'«s««« of plating solutions. The container 
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J- iftR k Hisoosed in the container body m to 

toanannui of a plurality of conducting pms 119 of the 

_ a P.a^ 
eatode contact rmg 114. The P ^ 

^,20 of a substrate 12US in contact «.h the el^troly. 

fl„™„, „u. of me electrolyte egress gap UO and over the «e,r 116. Alteman y. 

\ ofthev^ir 116 is positional sUghtly lower than the seaungsurfece 117 
a upper surface of the war lit. « p 

located below the weir 116 or are leas p ^ 
pUting sur^ 120 «iU contact with electrolyte . .ec^>^«- ^ 
,0 U6.Additio.aU,. the Shoulder 112 Witatescentem^me substrate m 

conducting pins 119. „„«Pr end of the container 

^inflatable bWdcr,sse.nhly 130 is disposed at an P^««^^ 

^„.abovetheca,hodecon.ctr^.K 

«---seatedonanup.rr.of.e.n^-^^^^^^ 

« onalowersurfi^cof the tnot^u^pla^ 12s thus 1 ^ . 

pins 1 19 with the substrate 121 interposed the«bet«ee. A « ^ 
L,<...agasorU,.ld.totheb.^der.36.1.<«.«*.b'»««"6tobe 

"^"^ p-™res2 2A.««13..hedetailsof*ebladd.rass«nblyl30will 

Referring now to Figures 2, 2A, ana j, " 
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^ discu^ed. The „^ ,3, ,, ^ . 
anniilarrecesslWfom^™., ^ '""y ""'^-sliaped having an 

-.ea3nn..„j:z:ra:r?"^"'"'""*^"'--^ 

valve 147 «nH composes a pump 145. a cross-over 

ipiea to the vacuum nnrt iai n.. . ^ 



rrorr^r 

ptr;^ , ; " " -™"' ^ ^ 

pressure Ime 155 upstteamdu^^feracuum ejector 149 tt„ d • . . 

flow is indicated by arrows. 11» dn««on of fluid 

depar.Lrr'^^'T'"'^'^'""*"—-"*-'-"' 

«.™e,3S .sagas supply i,„,ay he coupiedu, hose 15, hereby eiinunaSug need for 
aseparatecomp,essed6ass„ppiy,/.,.,p^.,45 „ . '^««="=«ifor 
™,„„„ ' « «P«rBte gas supply and 

""m n,ay supply fl,e backside p^sure and vacuun. c»Kii«ons. , 

~'------^*P.ess.reaswe,,asab..de.acu„n.aXL 

2^;- --"^-^ «ow. deposidon unifonni.y n.ay b. in-proved wh.„ a 
^acksTdepressureisp^videddur^,^,. ^.refore. an a™.genl such 



s the 
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„«de.riWabovei„c.udingavacu.m^ec»andao™«-verva.ve«p«fert^^ ' 

,,..^p«d.o..aUeas.pa«ia.., .se«ea...^a».a, — c-.- 
p,^„^ of fluid ou.e.1Mto™edi„*e™ani«a .46 provide ~c.no Be,we» 

ri„.Iu.a„da.eHaddeM36.Sea...3^.o.a,O.Hn..a.diap«^»>--* 

, :ll.-^»sec»^n«ni..d.46».cn»».^p.a«-™o.pe»». 

«^.o„s(„oU,.™,fo™edi„.e„^M.46a:.t.«~P-'^^^ 
K.te„i„g»ow.oFi^5.U,eb.adaer„6is*o««.«sco„o.»».e^ 

^ ed^ U. r,^ 2A. iip seais .56 a. s.»™ disposed ^ ^^^^^^ 

^uia^reces. .40coopen,«.ofonnafluid-«,H. seal. Top^ve. flu- 

,36 is prcf^-y -prised of so« nuid impervious n«.erial »h as sOreon 

exl.bi«re,iab.eeia.dei,y.Whcre.«.dedacompU.n.coveru,g.57may J» 

.e.Udder.36. as .„vv„.P>^.»d secured .....ea. Of 

,«,*g. Tl.e coveri.^ .57 preferaMy conrprises an elas^mer such as V.«.^ 

ri.e«.v,.c.™,.re.oreed.KevUrnf.e^.e^-"e«^ 

:r.3::rsrr.^->«— 

'"""r;r-erof^..4.a.ouUe..54»a,.var«^ 
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employ a smgle fluid into which .uppUes Add ,0 >h= bladder 136 
o.he.w..d.„rU,e™„„^p,^,3, T,, , ^'^^ 

rTh!;:T,.""'"""'^""™=''^"*-----'o .he 

2. ™e fl. . delivered i„.„ .he hinder m v,a U.e ™.ifo,d o«,e. ,54. «.ereB, 

.02 .oward «,e ,3, .„ „„^. ^ ^^^^^ 

.wer s„pp, I, , ^ ^ - r. 

»n«c.p„.As.ee,ec.r„,y,e.flo„edae.,.U.e.hs.™.ep,^^^ 

*^e,ec«,y„ 1^i»..h»depo..„„.he 

surface 120 to fonn the desired film. 



20 



°ftof>exibi,i^.»ebUdder,36defo»..„acc™»od«e,he.sperifaof 
su^ haCide and eo„.c. ph. .he^b, ^ 
^n^om. P.. „. ^ ^ 
con^^^ah.., «.e haC^ide of d„ .„h«. ,a, hy e»«„iahi.^ , ^ „ ^ 

pen.ne«p«i„„„fahacksideof.hea„hs.«e m. 0„ee Mated, a .aifo.. p,^^ , 

,„ ,„ thieve subs^ally ec,.a. fo.ee a. aU poi„. 
whered,esubs^„,„^,,i^„,^^^^^^^^^^^^^^^__^^ 

*e pre^u. siippUed by «,e fluid «,u™ ,3S. Fu«her. fte efiWvenesa of bl^ider 
-n.MyUOis.».depe«,e.,.™.hec„.^g»«»„f^^^„„^,^„^ 
c-p.. While Figu. 2 Show, a pin ^ ^ ^ 

PoaKs, the eafliode eontoc, ring 1,4 ™, , 

Because *e fcree deU^ed .„ .he «,bs»a.e ,21 by «,e bWder ,36 is triable. 
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canbc made .o -he cunent flow suppUed by U.e conuc. dng 1.4. As 

,„„e„. flow .s,rto«o„d„.tooxiaa.io„.M.he pressure. inor^sei^e™.^™^ 
Z >s co^pron^aed and supeHor co„« .e.wee„ *e p^ U9 and U,e su.s«a« . 
:iJe.ec.ve„easome«adder06>n.Ucapaei. -^^^^^^^^ 

:i .e seome. o, .e pi. .or e^p.e. a M^e... .a .o 

pe„e«»tt«oxideUyermo,eeasily*anadul.rou„d=dedgeorfla.edge. 

AddWo,»Uy,U«MaU#.ts«. provided byO-einfla^dbUdderUeanowste 

„ p„..,pU5,o.,Ja.a«.ideva.™orpressureei^«.— 
Z,d^....erpro«... Oe.e..,,.o«e. 2^ — 
„on.y d^ng Ore »nsfe, of — s .„ ar-i ten fte ""^"^ 
_ . ^ ^ ..d .e ..adder U ca^ie of — J^^^^ 

. ..--.dese..^v..e..~— ^ 
„„evedWdiaengagin^*ep„r„pmgsys«,n,59.e^^b,s J 

^-vervaWeUrmsengagi^.-P-P---'^' - ^ . 

. . »=c «,heTehv the vacuum condition is ramped down, e 

iTnl^CIl .e ^g .Udder . 3. and .e aim— 

.^.depoaiUonre*. ■< ^ ^ ^ ;X7f r^^^l^r. 
^„aaed.T,>ei«ve.orsof.epreacn.— 

pressure up to 5psi is preferable to bow the substrate. Beca 
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^ ^^^^ ^ 

bladder n6,.v,„,as^ea^.„ffl,e„.„_„,,^,,^^,^^^^,^^^^^^ 
*.3u^.ra.e^^M.a.a<«an.«ersu..«a,,e,.,,„^„„„^,,,^,,,:^,^^ 

«^ 2«, hav^ an ^ ^^^^ also ^ ^ , 

«.J^d.a^....,e.M.a„ac„„p,e,.o,eHo.,.. 

„wa..e.. Afi.„aah„20Sissea.=d.a..d^,na.a«upp.,a^„f 
*e * an. a ^ ,o , ,^ ^ 

.ubs«n«ai,>,pa^e,„,a...«„S«^„,„, 

oy an adhesive such as an eooxv nr nn« «*u 

'°'P°'"'°'»">'°*erpamane«„rtemporao'„«am. TOs 

modified 10 dmnate the annular mounting channal 143. 

AanotedabovctheceinoOisatypica, fonntain plater a sub^ate « 
^ct^ata^upperend. However. „,berce„design.k»™i.,be an e.plo,.„„^ 
Plate or .bstrate support, disposed at a iower end of aeeO S..H that tb. eieotrO.^ . 
flowedflomtoptobotton. TV present invention eontentplates snoh a c™«mcti„„ as 
weU asan, other constrt^ion te^ advantages of a flnid.«gh. taclcside seal to 
P«>v,de a vaeutnn and/or p,^ b^^side deposition and contantinadon. Tins ^ 



PCTAJS99/27725 

WOOO/32848 13 . 

p,ecis=lo=a.ionof*ebM<ie,as«mbli;130isarbi«..y. 

The presen. — ha. particular appHcaUon «here pins 1.9 of va,,, g 
^.sareused. u i. we,, Known .ha. a co„s,Hc.ion resis«nc.. Rca. r=s«.. 
LJot.woeonauc.ives.^aces,sucha3.e.ween*epins ^ ^ 
3 p,.,„,.rfa«,.0,.ue»a.pc,i«.she.ween.e.wosurface.. Oenera,,. as U,e appM 
LLncreasea.heapparen.co«a«areaisa,soincrease..Theapparen.area.s.n»^ 
i..erse„re,a«d.oRcaso*a.anincreasein*eapparen.a,e.res*in.a^eas^ 
Th.. I ^ overa,, re.s.ance i. is pre.rah,e .o ^ fore., n— 
fe^ appUed in operaUon is ,in..d by .he yield s.ren,«, of a s„bs»« wh.eh n«y 

;:rd » bo. foree a^i area, „^ — e foree is auo depend^^. on 
„of*epinsn,.T.ns.«Mie..pinaU,.na,ha.a«..up.r^»^^ 
Pi,„e..o.hershapesn.ybensed.oadvanU,e. Th. press™ suppbed b, *.n*a«^ 
ler ,36 n«, *e„ be adi„s«d for a par^cnlar p. secnreuy . — ^ 
,5 lns«ic«on..sis»„eewi*ou.d.n»sin.«.esnbs«e, A n,ore con,p,e» d_ of * 
:Lhe.ee„con.ae..eon»^,force,.dresis.aneeU.venin..C„«^^ 
;Kenne.E.Pi.ey.T...M.HeyCon,pan,..97,.«hiohisbe,=b,«co,pora«db, 

'^"::'^f:::isdh«.».epr.e.rede— of.pre^J^^^ 
.„ o.herandfhr.eren.bodin«n.of.einven.on.na,bedevi,ed^«»«^-^ 
«,ebasicsoop.«.e«of.and*escopeU«reofisde»nninedby.hec,a.n«.ha.fono«. 
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CLAIMS! 
1 



inflatable bladder assembly comprising: 

a) amountingplatecomprisingoneormorefluidinlets- 

b) -inflatablebladdersecuredtothemountingplatea^dincomm^^^^^^ 
with the one or more fluid inlets; and 

c) a fluid source coupled to the one or more fluid inlets. 

n^einflatablebladderassemblyofclaimLwhereintheinflatablebladder 
comprises m elastomer. 



2. 



3. •Ileinfla.ablebladderassemblyofclaim 1, whereta i^we bladder 
MmpnsesaneteomerresiflaffltofiuiddiflusionaBdcoiTosia, 

4. ™=Ma«blebIadderassemb.yofc.aim,,^i,a„i^,„,^. ^^^^^ 

andcomprises„«„morevalvesdisposedft„,„gh*e„„eormo«fl„idmle„and 
eoupled to the fluid sorace. 

5- ™flatable bladder assembly of claim 1 «,-!. •• 

assemoiy ot cJam I, fimher compnsmg a pumpiiig system 

coupledtothemountrngplateataportfermedtotemoumrngplate. 

6. ^'^''b'-'^a-i.b.yofcbimj.whereintbep^.pmgsys.emisa 
vacu,m.p,ess..,.pm,,i^,^^^,^„,^,^^,^^^^^^^_^^^^ 

7. TTemflatablebladderassemblyofclata ■.fi«her comprising a mamfc,dftste«d 
tottem„™i„gp,a^apo,ri™„f«„i^«,t^^^^.^^^^^^^__^^ 

"heremthema.UfoIdcomprisesoneorm^elhadoudetstop.vldecomm.^oa^^^ 
between the one or more fluid mtets and the inflatable bladder. 
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8. Theinnatablebladderassemblyofclaim7,whereinthenmifoldisannd^^ 

9. The inflamble bladder assembly ofclaim 7. wherein the mounting plate c^^^^ 
5 recess for receiving the manifold therein. 

10 Theinflatablebladderassemblyofclaim9.whereintheinflatablebladder 
comprisesasemi-tubularpieceofmaterial comprising lip seals disposed along each edg^ 
thereof, whereinthelipsealsarecompressedlydisposedbetweenthemanifoldandthe 

10 mounting plate to hermetically seal the inflatable bladder. 

11. Ti^einflatablebladderassemblyofclaiml.fiirthercomprising^ 
ring having a substrate seating surface disposed opposite the mounting plate. 

15 12. Theinflatablebladderassemblyofclaimll.whereintheinflatablebla^^ 
disposed opposite the substrate seating surface. 

1 3 n^e inflatable bladder assembly of claim 1 1 , further comprising a substrate having a 
first side disposed on the substrate seating surface and a second side in opposite the 

20 inflatablebladder.wherebytheinflatablebladderselectivelybias« 

the substrate seating surface. 

14. AninflatablebladderassemblyforuseinanelectropUtingcelUpparatus.A^^ 

inflatable bladder assembly comprising: 
25 a) a mounting plate having one or more inlets formed therein; 

b) amanifoldsecuredtothemountingplatcthemanifoldhavingoneorouflets 

in fluid communication with the one or more inlets; 

c) aninflatablebladdersecuredtothemountingplatebythemanifold,the 

i„flatablebladderbeinginfluidcommunicationwiththeoneormoreouUets;and 
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d) a fluid source in communication with the 



one or more inlets. 



15. The inflatable bladder assembly of claim 14, wherein the inflatable bladder 
5 comprises an elastomer. 



16. The inflatable bladder assembly of claim 14, wherein the inflatable bladder 
comprises an elastomer resistant to fluid diffusion and chemical deterioration. 

10 17. TheinflatablebladderassemblyofclaimH.whereintheinflatablebladderk 

tubular and comprises one or more valves disposed through the one or more fluid inlets 
and coupled to the fluid source. 

18. Theinflatablebladderassemblyofclaim 14 wherein the inflatable bladder 

1 5 comprises a semi-tubular piece of material comprising lip seals disposed along each edge 
thereof, wherem the lip seals are compressedly disposed between the manifold and the 
mounting plate to hermetically seal the inflatable bladder. 

19. Theinflatablebladderassemblyofclaim 14, further comprising a pumping system 
coupled to the mounting plate at a port fonned in the mounting plate. 

20. The inflatable bladder assembly of claim 19. wherein the pumping system is a 
vacuum/pressure pumping system capable of ^lectivelysupplyingavacuum or pre^^^ 

21. An apparatus for electroplating a substrate comprising: 

a) an electroplating cell body; 

b) Ml electrode disposed at a first end of the body; 

c) a "'ntact ring at least partially disposed within the cell body at a second 

end; 



wo 00/32848 



17 



PCTAJS99/27725 



d) one or more power supplies coupled to the contact ring; 

e) an inflatable bladder assembly disposed opposite the contact ring and 
comprising a mounting plate and an inflatable bladder secured thereto; and 

f) a fluid source in communication with the inflatable bladder. 

5 . 

22. Theapparatusofclaim21,whereintheinflatablebladderassemblyfurther 
comprises: 

(a) one or more fluid inlets formed in the mounting plate and coupled to the 

10 fluid source; and 

(b) a manifold secured to the mounting plate, the manifold having one or more 
fluid outlets providing fluid communication between the one or more fluid inlets and the 
inflatable bladder. 

15 23. The apparatus of claim 22. wherein the inflatable bladder comprises an elastomer. 

24. The inflatable bladder assembly of claim 22. wherein the inflatable bladder 
comprises an elastomer resistant to fluid diffusion and chemical deterioration. 

20 25. Theapparatusofclaim22,whereintheinflatablebladderistubularandtheoneor 
more inlets comprise at least one valve coupled to the fluid source. 

26. The apparatus of claim 22. wherein the inflatable bladder comprises a semi-tubular 
piece of material comprising Up seals disposed along each edge thereof, wherein the Up 

25 seals are compressedly disposed between the manifold and the mounting plate to 
hermeticaUy seal the inflatable bladder. 

27. The apparatus of claim 22. wherein the inflatable bladder is at least partially 
disposed parallel to a substrate seating surface of the contact ring. 
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28. The apparatus of claim 22, fiirther comprising a substrate comprising a first side 
disposed on the substrate seating surface and a second side disposed opposite the 
inflatable bladder, wherein the inflatable bladder may selectively bias the substrate toward 
the substrate seating surface. 

29. The apparatus of claim 22, fiirther comprising a pumping system coupled to the 
mounting plate at a port formed in the mounting plate. 

30. The inflatable bladder assembly of claim 29, wherein the pumping system is a 
vacuum/pressure pumping system capable of selectively supplying a vacuum or pressure. 

31. A method for securing a substrate to a seating surface for processing, comprising: 

a) providing an inflatable bladder opposite the seating surface; 

b) disposing tiie substiate on the seating surfece; and 

c) inflating tiie inflatable bladder to bias tiie substrate onto flie seating surface. 

32. The metiiod of claim 3 1, wherein the seating surface is disposed on a contact ring. 

33. The metiiod of claim 31, fimher comprising providing tiie inflatable bladder 
opposite a perimeter portion of tiie substrate. 



34. The metiiod of claim 3 1, wherein tiie mflatable bladder is inflated by flowing a fluid 
thereiiL 



35. The metiiod of claim 31, fiirther comprising supplying a pressure at a backside of 
the substrate. 

36. The metiiod of claim 35, wherein supplying tiie pressure comprises supplying a 
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fluid diametrically interior to the inflatable bladder. 

37. ThemethodcfclaimSUfurthercomprisingbowingthesubstratebysupplyin^ 
pressure to a backside of the substrate. 

38. Themethcdofclaim37,whereinbowingthesubstratecomprisessupplyingafluid 
diametrically interior to the inflatable bladder. 



wo 00/32848 



PCtAJS99/27725 




1 / 5 



wo 00/32848 



PCT/US99/2772S 




2 / 5 




3 / 5 



wo 00/32848 



PCTAjS99/27725 




154 
4 / 5 



wo 00/32848 



PCTA;S99/2772S 




5 / 5 



